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SPECIFICATION 

1. TITLE OF THE INVENTION 
Irradiation angle-variable strobe unit 

2. WHAT IS CLAIMED IS; 

(1) An irradiation angle-variable strobe unit comprising: a 
strobe light-emitting tube; a front lens; and reflector main 
bodies which reflect a strobe light emitted by said strobe 
light-emitting tube toward the front lens side, wherein 
provided are 

a pair of movable reflector main bodies which are disposed 
in a manner sandwiching said light-emitting tube and each of 
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which rotates around a backward independent turning center as 
an axis within a predetermined range so as to change the 
irradiation angle, 

a reflector opening/closing mechanism for opening/closing 
drive of this pair of movable reflectors, 

a shift mechanism for changing a relative distance in the 
optical axis direction between said pair of movable reflector 
main bodies and said front lens, and 

an interlock mechanism for interlocking said reflector 
opening/closing device mechanism with said shift mechanism. 

(2) The irradiation angle-variable strobe unit according to 
Claim 1, wherein 

said pair of movable reflectors are formed in a shape almost 
coincident with an optimal reflector at an optional irradiation 
angle within said irradiation angle-variable range. 

(3) The irradiation angle-variable strobe unit according to 
Claim 1 or 2, wherein 

said shift mechanism shifts said movable reflectors, said 
light-emitting tube, and said reflector opening/closing drive 
mechanism so as to approximate and alienate the same with 
respect to said front lens. 

(4) The irradiation angle-variable strobe unit according to 
Claim 3, wherein 
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an auxiliary reflector is disposed between said front lens 
and the outside of said pair of movable reflectors. 

(5) The irradiation angle-variable strobe unit according to 
Claim 1 or 2, wherein 

said shift mechanism shifts said front lens so as to 
approximate and alienate the same with respect to said movable 
reflectors . 

(6) The irradiation angle-variable strobe unit according to 
Claim 5, wherein 

to said front lens, an auxiliary reflector positioned 
outside said movable reflectors is fixed. 
3. DETAILED DESCRIPTION OF THE INVENTION 
[Field of the Invention] 

The present invention relates to an irradiation angle- 
variable strobe unit which can change its irradiation angle 
according to the focal distance (angle of view) of a 
photographic lens or change its irradiation angle arbitrarily. 
[Prior Arts and Problems Thereof] 

As a strobe unit which changes its irradiation angle 
according to the f ocal distance of a photographic lens, priorly, 
a type which changes the distance between the light-emitting 
tube and reflector and the front lens (Fresnel lens) and a type 
which changes the opening angle of the reflector have been 
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known . 

The former approximates the light-emitting tube to the 
condensing lens at the time of wide irradiation (with the 
maximum irradiation angle) and alienates the light-emitting 
tube from the Fresnel lens at the time of tele irradiation (with 
the minimum irradiation angle) . Therefore, although the 
distance between the Fresnel lens and light-emitting tube 
approximates at the time of wide irradiation, in preparation 
for tele irradiation, a shelter space must be secured behind 
the light-emitting tube. In addition, at the time of tele 
irradiation, a gap is produced between the opening marginal 
portion of the reflector and the Fresnel lens, and a light ray 
made incident into this part does not emerge from the Fresnel 
lens, therefore, the amount of irradiation light is reduced. 

The latter has an advantage such as proposed in, for example, 
Japanese Unexamined Patent Publication No. Sho-54-50324 , 
Japanese Unexamined Patent Publication No. Sho-62-218949, 
Japanese Unexamined Patent Publication No . Hei-1-147530, etc., 
that a strobe unit can be thinly formed since no backward 
shelter space is necessary in contrast to the former. 

However, these are both basically constructed so as to change 
the irradiation angle by changing the opening portion in size 
by deforming the reflector formed of flexible or elastic 
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materials. Therefore, it is difficult to control the 
reflector in terms of the amount and direction of modification, 
and since secular change occurs in flexibility of the flexible 
materials, etc., accuracy cannot be easily attained and an 
impracticality exists. 

Furthermore, in the irradiation angle-variable strobe unit 
as described in the above-described Japanese Unexamined Patent 
Publication No. Sho-54-50324 , since the upper and lower 
reflectors turn around an identical turning center (a hinge) 
as their center, it is difficult to design the upper and lower 
reflectors into an efficient shape (a nearly elliptical shape) , 
therein exists a problem. 

Moreover, a condition for eliminating unevenness in light 
distribution of an irradiating light and improving efficiency 
will be described with reference to Fig. 5. In this drawing, 
112W is an optimal reflector at the time of wide irradiation, 
and 112T is an optimal reflector at the time of tele 
irradiation. 

One of the above conditions is to approximate angles of 
emergence 6^^ and and angles of reflection B^^ and Q^^ created 
by, out of light emitted by the light-emitting tube 111, light 
rays emerging from edge portions 113W and 113T of the reflectors 
112W and 112T and light rays reflected by the edge portions 
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113W and 113T with respect to a linear L which passes through 
the edge portions 113W and 113T and is parallel to the optical 
axis X. 

The present applicant has already applied for patenting 
(application filed on December 18, 1989) a strobe unit of a 
type which changes its irradiation angle by opening and closing 
the reflector, which is far superior in efficiency than a strobe 
unit of a type which simply changes the relative distance 
between the reflector and front lens. 

However, in the case of the type which changes its 
irradiation angle by opening the reflector, the light-emitting 
tube and reflector has a fixed turning center and the length 
of the reflector does not change, therefore, the above- 
described angles of emergence and angles of reflection were 
coincident at a certain opening/closing angle (at a tele 
position, for example) , however, these were not coincident at 
another opening/closing angle. In addition, the effective 
range of the Fresnel lens was narrow on the tele side. 
[Object of the Invention] 

The present invention aims to provide an irradiation angle 
-variable strobe unit which enables efficient irradiation 
without unevenness at any angle of irradiation. 
[Outline of the Invention] 
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In order to achieve the above-described object, the present 
invention is, in an irradiation angle-variable strobe unit 
comprising: a strobe light-emitting tube; a front lens; and 
reflector main bodies which reflect a strobe light emitted by 
the strobe light-emitting tube toward the front lens side, 
characterized in that: a pair of movable reflector main bodies 
which are disposed in a manner sandwiching the light-emitting 
tube and each of which rotates around a backward independent 
turning center as an axis within a predetermined range so as 
to change the irradiation angle, a reflector opening/closing 
mechanism for opening/closing drive of this pair of movable 
reflectors, a shift mechanism for changing a relative distance 
in the optical axis direction between the pair of movable 
reflector main bodies and the front lens, and an interlock 
mechanism for interlocking the reflector opening/closing 
device mechanism with the shift mechanism are provided. 

According to the above construction, the distance between 
the pair of movable reflectors and front lens is changed 
according to the opening/closing of the pair of movable 
reflectors so that the effective range of the Fresnel lens is 
fixed at an optional irradiation angle, therefore, irradiation 
small in light amount loss becomes possible at any irradiation 
angle - 



-7- 



Furthermore, according to the invention as set forth in 
Claims 4 through 6, an auxiliary reflector is provided between 
the front lens and the outside of the pair of movable reflectors . 
Therefore, by designing this auxiliary reflector so as to 
approximate, in terms of the angle and shape, an opening portion 
of an optimal reflecting mirror in a tele state, the angle of 
emergence and angle of reflection are almost coincident at 
least at the tele end and wide end, and at any irradiation angle 
between the tele end and wide end, a deviation from the shape 
of an opening portion of an optimal reflecting mirror at that 
irradiation angle is small. In addition, since the auxiliary 
reflector is provided, no gap is produced between the front 
lens and movable reflectors, thus efficient irradiation 
becomes possible. 
[Embodiment of the Invention] 

Hereinafter, the present invention will be described in 
detail based on an illustrated embodiment. Fig. 2 is an 
exploded perspective view showing the main part of an 
embodiment of an irradiation angle-variable strobe unit of the 
present invention in an exploded manner. 

In this strobe unit, a light-emitting tube 11 and a pair 
of upper and lower reflectors 13 and 15 are held on a base body 
17. And, this base body 17 is supported by a camera main body 



-8- 



20. 

The light-emitting tube 11 is, in a condition where a curved 
surface-like stationary reflector 19 has been closely fitted 
on its rear surface, held on a light-emitting tube fitting arm 
portions 22 of the base body 17 in a manner further sandwiching 
a trigger plate 21 on the rear surface of the stationary 
reflector 19. The arm portions 22 are fixed to a base portion 

23 provided in a manner protruding upward from the front end 
of the base body 17, and is extended outward (in the left and 
right direction of Fig. 2) . 

On the side surface of this base portion 23, a pair of axes 

24 which extend parallel to the longitudinal direction of the 
light-emittirig tube 11 and protrude in opposed directions are 
provided. Below this pair of axes 24, a similar pair of axes 

25 are provided at a .position almost symmetrical with the 
above-described pair of axes 24 across an optical axis X of 
this strobe unit. 

Furthermore, on the lower surface of the base body 17, and 
almost directly below the base portion 23, a protruded piece 
2 6 having a guide hole 26a is provided in a protruding manner. 
Furthermore, on the lower surface of the base body 17, a cam 
follower pin 27 is implanted, and a pair of guide protruded 
pieces 28 each having a guide hole 28a are implanted at a 
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predetermined interval in the optical axis direction. 

A pair of reflectors 13 and 15 are supported so as to be 
freely turnable on the base body 17 via an upper reflector 
support 29 and a lower reflector support 31, respectively. The 
front face of the respective reflector supports 29 and 31 
assumes a laid U-shape. 

The upper reflector support 29 is provided with a plate-like 
main body portion 33 extending parallel to the light-emitting 
tube 11 and a pair of leg portions 35 and 35 whose side faces 
assume a laid U-shape, provided in a manner extending backward 
from both ends of this main body portion 33 in parallel. In 
the vicinities of the roots of the respective leg portions 35, 
axis holes 37 to be respectively fitted over the upward pair 
of axes 24 are provided. On one leg portion 35, a slidably 
contact surface 36 to slidably come into contact with an 
interlocking pin 47 of the lower reflector support 31 (which 
will be described later) is formed, and furthermore, on the 
tip portions of both leg portions 35, a hook portion 38 on which 
a light-emitting tube retaining member 71 is to be hooked is 
formed, respectively. 

The lower reflector support 31 is provided with a main body 
portion 41 extending in the longitudinal direction of the 
light-emitting tube 11 and a pair of leg portions 43 whose side 
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faces assume a laid U-shape, provided in a manner extending 
backward from both end portions of the rear edge portion of 
this main body portion 41. In the vicinities of the roots of 
the respective leg portions 43, axis holes 45 to be respectively 
fitted over the lower pair of axes 25 are provided. On the 
tip portions of the leg portions 43, a hook portion 46 on which 
a light-emitting tube retaining member 71 is to be hooked is 
formed, and between the axis hole 4 5 and hook portion 4 6, an 
interlocking pin 47 projecting outward is provided. Moreover, 
on the outside surface of the main body portion 41, a cam 
follower protrusion 50 is provided at an almost middle position 
of its front edge portion. 

Herein, the above-described pair of reflector supports 29 
and 31 can be identically formed, and in the present embodiment, 
identical reflector supports are used for the upper reflector 
support 29 and lower reflector support 31. Accordingly, 
although this is not illustrated, a pin is provided in a 
protruding manner on the other leg portion 35 of the upper 
reflector support 29, and a slidably contact surface with which 
the pin of the above-described leg portion 35 slidably comes 
into contact is formed on the other leg portion 43 of the lower 
reflector support. 

The pair of reflectors 13 and 15 are formed so that their 
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sectional shapes form a part of an approximately elliptical 
shape. And, a curved surface shape of this pair of reflectors 
13 and 15 is set so that irradiation can be most uniformly or 
most efficiently carried out at a certain focal distance (an 
angle of view) between the shortest focal distance (wide end) 
and longest focal distance (tele end) of a photographic lens 
of a camera to which this strobe unit is attached. 

The upper reflector 13 has, on both edge portions in the 
vicinity of its rear portion, a pair of upright pieces 53 which 
are turned upward at approximately right angles and opposed 
in parallel to each other, and protrusions 55 provided in a 
protruding manner, respectively, on the opposed surfaces of 
this pair of upright pieces 53. The upper reflector 13 is 
supported by the upper reflector support 29 so that the 
protrusions 55 of the upright pieces 53 are fitted into the 
axis holes 37 in a manner sandwiching these from the outside, 
and the rear surface is fixed to the main body portion 33 of 
the upper reflector support 29 by adhesion, for example. 

The lower reflector 15 is formed identically (or 
symmetrically) with the upper reflector 13 and has, on both 
sides in the vicinity of its rear end portion, a pair of upright 
pieces 61 with protrusions 59 formed on their opposed surfaces. 
And, this lower reflector 15 is supported by the lower reflector 
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support 31 so that the protrusions 59 of the upright pieces 
61 are fitted into the axis holes 45 in a manner sandwiching 
these from the outside, and the rear surface is fixed to the 
main body portion 41 of the lower reflector support 31 by 
adhesion, for example. And, these reflector supports 29 and 
31 are always charged to turn in an opening (wide irradiation) 
direction by an elastic member, for example, a light-emitting 
tube retaining member 71 formed of rubber. Herein, the 
light-emitting tube retaining member 71 is generally formed 
of silicon rubber. 

The light-emitting retaining member 71 assumes a 
rectangular front-face shape. Both side portions 73 of the 
light-emitting tube retaining member 71 are provided with a 
U-shaped groove portion 74 having a bottom portion along the 
external shape of the light-emitting tube 11, and both tip 
portions of the side portions 73 where this groove portion 74 
is formed are each integrally connected to the tip portion of 
the other side portion 73 via a connecting portion 75. 

These connecting portion 75 are hooked on the hook portions 
38 and 46 of the reflector supports 29 and 31, respectively, 
while the side portions 73 are stretched against their elastic 
forces. Namely, the light-emitting tube retaining member 71 
is hooked on the light-emitting tube 11 and the hook portions 
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38 and 46 of the reflector supports 29 and 31 while being 
stretched against elastic forces. Accordingly, the light- 
emitting tube retaining member 71 holds the light-emitting tube 
11 by urging the same against the arm portions 22 by elastic 
forces of the side portions 13, and charges to turn the pair 
of reflector supports 29 and 31 in a direction of wide 
irradiation (a direction where the opening portion of the tip 
opens) , respectively. 

In the illustrated embodiment, the light-emitting retainer 
member 71 is shown by a stereoscopic structure, however, this 
may be of a planar structure. Namely, this may have a so- 
called rubber band shape. 

In addition, if one of the pair of reflector supports 29 
and 31 is prevented from turning against the urging force of 
the light-emitting tube retaining member 71, the other 
reflector 29 or 31 is also prevented from turning by contact 
between the pin 47 and sliding contact surface 36. Namely, 
the pair of reflector supports 29 and 30 are interlocked by 
the charging force of the light-emitting tube retaining member 
71, the pin 47, and the slidable fitting surface 36. 

The outside of the tip portion of the pair of upper and lower 
reflectors 13 and 15 is covered with an auxiliary reflector 
76. Upper and lower reflecting surfaces 76a of this auxiliary 
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reflector 76 are formed in line with the curved surface of the 
pair of reflectors 13 and 15, and left and right reflecting 
surfaces 76b are formed in a shape approximating an almost 
optimal curved surface shape at a certain irradiation angle 
(tele irradiation angle) . In front of this auxiliary 
reflector 76, a Fresnel lens as a front lens 77 is disposed, 
and the auxiliary reflector 76 and Fresnel lens 77 are fixed 
to the camera main body 20, 

In addition, into the axis hole 26a of the protruded piece 
26, an axis 81 of a cam plate 82 is freely turnably inserted. 
The cam plate 82 has a cam surface 82a to slidably come into 
contact with the cam follower protrusion 50, and on the axis 
81, a gear 83 is formed integrally with the cam plate 82. The 
cam surface 82a slidably comes into contact with the cam 
follower protrusion 50 and shifts the same, that is, the lower 
reflector support 31 in the up-and-down direction against the 
charging force of the light-emitting tube retaining member 71. 

The gear 83 is engaged with a gear 88a of a speed reducing 
gear train 88. In addition, since the gear 83 shifts in the 
optical axis direction as described later, this is formed so 
as to slide along a length not to lose engagement with the gear 
88a within its shifting range and so as to smoothly slide in 
the thrust direction. 
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A guide rod 84 is inserted through the pair of guide holes 
28a. The rear end portion of the guide rod 84 is fixed to the 
camera main body 20, and between the rearward protruded piece 
28 and camera main body 20, a compression spring 85 is inserted. 
Accordingly, the base body 17 is supported by the guide rod 
84 so as to be freely shiftable in the optical axis direction, 
and is charged to shift forward by the compression spring 85 
at all times. Herein, although this is not illustrated, the 
base body 17 is, at a side portion opposite the part supported 
by the guide rod 84, guided to the camera main body 20 so as 
to be freely slidable in the optical axis direction. 

In addition, to the tip portion of the guide rod 84 protruded 
from the forward guide hole 28a, a cam cylinder 8 6 is attached 
so as not to come off and so as to be freely turnable with respect 
to the guide rod 84. A cam surface 8 6a is formed on the rear 
end surface of the cam cylinder 86, and the cam surface 86a 
is brought into contact against the cam follower pin 27 by a 
charging force of the compression spring 85. 

At the tip portion of the cam cylinder 86, a gear 87 is 
integrally formed, and this gear 87 is engaged with the gear 
88a of the speed reducing gear train 88. The speed reducing 
gear train 88 is driven by an independently provided motor, 
a power zoom mechanism motor, or an interlock mechanism 
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interlocked with a zooming operation. In the case of an 
independent motor, a focal distance information inputting 
means for a photographic lens, a detecting means for detecting 
an opening/closing position (corresponding focal distance 
information) of the reflectors 13 and 15, and a control means 
for driving control of a motor to an opening/closing position 
corresponding to the focal distance information are provided. 
Then, the control means is caused to drive the motor in a 
direction and to a position where corresponding information 
is obtained from the opening/closing position detecting means 
based on the focal distance information. 

Next, an irradiation angle altering operation of the 
above-described embodiment will be described. Fig. lA shows 
a wide irradiation condition with the widest irradiation angle . 
In this condition, a wide irradiation end portion W of the cam 
surface 82a is in contact with the cam follower protrusion 50, 
and an opening end portion of the pair of reflector supports 
29 and 31 is fully opened. Furthermore, a wide irradiation 
end portion w, which is the most depressed part of the cam 
surface 86a, is in contact with the cam follower pin 27, and 
the pair of reflectors 13 and 15 are at the most advanced 
position . 

In this condition, when the gear 88a is rotated in the tele 
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irradiation direction, the cam plate 82 and cam cylinder 86 
are respectively rotated in the tele irradiation direction. 
When the cam plate 82 is rotated in the tele irradiation end 
T direction, the cam plate 82a pushes up the cam follower 
protrusion 50 while slidably being in contact with the same. 
Accordingly, the lower reflector support 31 is rotated in a 
closing direction against an elastic charging force of the side 
portions 73 of the light-emitting tube retaining member 71. 
Furthermore, with the rotation of the lower reflector support 
31, the interlocking pin 47 is shifted in a direction to push 
the slidable fitting surface 36 of the upper reflector support 
29, and allows the upper reflector support 29Nto turn in a 
closing direction against the charging force of the light- 
emitting tube retaining member 71. Therefore, the upper 
reflector 29 turns in a closing direction in a manner 
interlocked with the lower reflector support 31 by a charging 
force of the side portions 73 of the light-emitting tube 
retaining member 71. 

On the other hand, when the cam cylinder 8 6 turns in the 
tele irradiation direction, the cam surface 86a pushes the cam 
follower pin 27 downward against the charging force of the 
compression spring 85 while being slidably in contact with the 
same, therefore, the pair of reflectors 13 and 15 shift backward. 
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and an effective length of the reflectors formed in combination 
with the auxiliary reflector 76 becomes long. Accordingly, 
with an optional irradiation angle, the effective range of the 
Fresnel lens 77 can be fixed. 

As in the above, as a result of an interlocked rotation of 
the cam plate 82 and cam cylinder 86, the pair of reflectors 
13 and 15 shift backward while being closed. By such a movement 
of the pair of reflectors 13 and 15, the pair of reflectors 
13 and 15 and auxiliary reflector 7 6 form a reflector of a shape 
closer to an optimum according to the irradiation angle and 
with a fixed effective range of the Fresnel lens. 

When the cam plate 82 and cam cylinder 8 6 turn to tele 
irradiation ends T and t, the pair of reflectors 13 and 15 are 
fully closed and reach a most retracted tele irradiation 
condition (see Fig. IB) . Moreover, when the gear 88a rotates 
in a wide irradiation end direction in this tele irradiation 
condition, the cam surface 82a and cam surface 86a are 
respectively shifted in a direction to "separate from the cam 
follower protrusion 50 and the cam follower pin 27. 
Accordingly, the lower reflector support 31 is rotated by a 
turning charging force of the light-emitting member 71 in a 
direction where the cam follower protrusion 50 is brought into 
contact against the cam surface 82a, that is, an opening 
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direction. Then, the interlocking pin 47 slidably comes in 
contact with the slidably contact surface 36 by a charging force 
of the light-emitting tube retainer member 11, and the upper 
reflector support 29 is turned in an opening direction. 

On the other hand, the base body 17 is shifted by a charging 
force of the compression spring 85 in a direction where the 
cam follower pin 27 is brought into contact against the cam 
surface 86a, that is, toward the Fresnel lens 77. By the above 
operation, the pair of reflectors 13 and 15 are interlocked 
and turned in an opening direction and approach the Fresnel 
lens 77, therefore, the pair of reflectors 13 and 15 become 
a reflector approximating an optimal reflector shape at each 
irradiation angle. 

As such, according to the irradiation angle-variable strobe 
unit of the present invention, a pair of reflectors 13 and 15 
each having a unique rotation center are opened and closed in 
an interlocked manner and nearly overlap an optimal reflector 
according to the irradiation angle, and the pair of reflectors 
13 and 15 are moved back and forth, an effective range of the 
Fresnel lens can be fixed at an optional irradiation angle. 

Another embodiment of the irradiation angle-variable strobe 
unit according to the present invention is shown in Fig. 3A, 
Fig. 3B, and Fig. 4. This embodiment is characterized in that 
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instead of shifting the movable reflector to approximate or 
separate from the Fresnel lens, the Fresnel lens is shifted 
to approximate or separate from the movable reflector. 
Identical symbols are used for members having identical 
functions as those of the embodiment shown in Fig. lA, Fig. 
IB, and Fig. 2, whereby description thereof is omitted. 

The auxiliary reflector 91 is pressured by being sandwiched 
by claws 92a provided in a protruding manner on four corners 
of the Fresnel lens 92 as a front lens, and is integrally fixed 
to the Fresnel lens 92. And, the integrated auxiliary 
reflector 91 and Fresnel lens 92 are guided to the camera main 
body 20 by a guide mechanism (unillustrated) so as to be freely 
shiftable parallel in the optical axis direction. 

Pins 92b are provided in a protruded manner at almost the 
center of both side edge portions of the Fresnel lens 92, and 
over these pins 92b, a long hole 93a formed in a drive lever 
93 disposed on the side portion of the Fresnel lens 92 is fitted, 
respectively. 

The pair of drive levers 93 are fixed to both end portions 
of an axis 95 and are integrally rotated. Both end portions 
of the axis 95 are respectively protruded outward from the pair 
of drive levers 93, and protruded portions thereof are 
pivotally supported on the camera main body 20 so as to be freely 



-21- 



turnable. Accordingly, when the drive levers 93 turn around 
the axis 95, this rotary motion is converted to a rectilinear 
motion of the auxiliary reflector 91 and the Fresnel lens 92 
via the long hole 93a and pins 92b. 

In addition, to one protruded portion 95a, a torsion spring 
96 to rotatably charge the drive lever 93 in the left direction 
of the drawing is attached. One end portion of the torsion 
spring 96 is latched with the camera main body 20, and the other 
end portion is latched with the drive lever 93. 

Furthermore, on the lower end portion of one drive lever 
93, a slidable contact surface 94 is formed. This slidable 
contact surface 94 slidably comes into contact with a cam 
surface 98 formed on the end portion of the cam cylinder 97 
rotating around, as its center, a shaft parallel with the 
optical axis. With this cam cylinder 97, a gear 99 is 
integrally formed, and this gear is engaged with a speed 
reducing gear train 100. The speed reducing gear train 100 
is formed similar to the speed reducing gear train 8 8 of the 
first embodiment, and is driven by a similar drive mechanism. 

Furthermore, with the gear 99, a gear 103 is engaged via 
middle gears 101 and 102. On the gear 103, a cam plate 104 
is integrally provided, and with a cam surface 105 of this cam 
plate 104, the cam follower protrusion 50 of the lower reflector 
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support 31 slidably comes into contact. Namely, the lower 
reflector support 31 is driven to turn by a rotation of this 
cam plate 104, and the upper reflector support 31 turns in a 
manner interlocked with a turn of this lower reflector support 
31, whereby the pair of reflectors 13 and 15 are opened and 
closed. 

Now, an irradiation angle altering operation of the 
above-described second embodiment will be described with 
reference to Fig. 3A and Fig. 3B. In Fig. 3A, a wide irradiation 
condition is shown. In this wide irradiation condition, a wide 
end portion W of the cam surface 105 is brought into contact 
against the cam follower protrusion 50, and the reflectors 13 
and 15 are held at a fully opened wide irradiation angle. 
Furthermore, the drive lever 93 holds, while its slidable 
contact surface 94 is brought into contact against the wide 
end portion w of the cam surface 98, the auxiliary reflector 
91 and Fresnel lens 92 at the most retracted wide irradiation 
position. 

When the middle gears 101 and 102 are turned in the tele 
irradiation direction in a wide irradiation condition, the cam 
cylinder 97 and cam plate 104 are turned in the tele irradiation 
direction, respectively. 

When the cam plate 104 is turned in the tele irradiation 
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direction, the lower reflector support 31 is turned in the tele 
irradiation direction by a rotatable charging force of the 
light-emitting tube retaining member 11, and the upper 
reflector support 29 is turned in the tele irradiation 
direction in a manner interlocked with the turn of the lower 
reflector support 31. By this closing turn of the reflectors 
13 and 15, the irradiation angle becomes narrow. 

On the other hand, when the cam cylinder 97 is turned in 
the tele irradiation direction, the slidable contact surface 
94 is shifted while slidably being in contact with the cam 
surface 98 so as not to be separated therefrom by the rotatable 
charging force of the torsion spring 96. That is, the drive 
lever 93 is turned in the tele irradiation direction 
(counterclockwise in the drawing) . By this turn, the long hole 
93a is shifted forward so as to shift and alienate the pins 
92b, that is, the auxiliary reflector 91 and Fresnel lens 92, 
away from the reflectors 13 and 15. By this shift of the 
auxiliary reflector 91 and Fresnel lens 92, the effective 
length of the reflector becomes long, and the irradiation angle 
is narrowed. 

Consequently, when the middle gears 101 and 102 are rotated 
to a tele irradiation position, the tele irradiation condition 
as shown in Fig. 3B is attained. 
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To the contrary, when the middle gears 101 and 102 are turned 
in the wide irradiation direction, the reflector supports 29 
and 31 are turned in the wide direction (opening direction) , 
and, furthermore, the drive levers 93 are turned in the wide 
direction (backward) , whereby the irradiation angle is widened 
and the effective length of the reflector becomes short. 

By the opening and closing of the reflectors 13 and 15 and 
the advancing and retracting movement of the auxiliary 
reflector 91 and Fresnel lens 92, the irradiation angle is 
almost optimally changed from wide irradiation to tele 
irradiation. 

As in the above, in the present invention, the pair of upper 
and lower reflectors 13 and 15 are opened and closed and the 
distance between these reflectors 13 and 15, Fresnel lens 77/92, 
and auxiliary reflector 76/91 is changed, an optimal reflector 
shape and an optimal length can be obtained at any irradiation 
angle. Thereby, irradiation without unevenness becomes 
possible at any irradiation angle. 

Furthermore, since the auxiliary reflector 76/91 is 
disposed between the Fresnel lens 77 (92), no gap is produced 
between the pair of reflectors and Fresnel lens even in tele 
irradiation, and more efficient irradiation without 
unevenness becomes possible. 
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In addition, while the pair of reflectors 13 and 15 are opened 
and closed, the distance from the Fresnel lens is changed, 
therefore, compared to a type which simply changes the distance 
between the reflectors and Fresnel lens, its shifting distance 
may be short. Accordingly, a narrower backward space is 
required, and this can meet a reduction in thickness of the 
camera main body 20. 

Although the auxiliary reflector 76/91 is provided in the 
illustrated embodiments, without providing these, by opening 
and closing the pair of reflectors 13 and 15 and changing the 
relative distance between these reflectors 13 and 15 and 
Fresnel lens 77/92, a reflector closer to an optimal shape than 
that of the construction for simply opening and closing the 
reflectors can be obtained. 
[Effects of the Invention] 

As in the above, in the irradiation angle-variable strobe 
unit of the present invention, the irradiation angle is changed 
by changing the relative distance between the pair of movable 
reflectors and front lens in a manner interlocked with opening 
and closing of the pair of movable reflectors each having an 
independent rotation center, where the angle of emergence and 
angle of reflection become almost equal at any irradiation 
angle, and the effective range of the front lens is fixed. 
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whereby effective irradiation without unevenness becomes 
possible, and furthermore, compared to the unit which changes 
the irradiation angle by changing only the distance between 
the reflector and front lens, the front-to-back length can be 
shortened. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. lA, Fig. IB, and Fig. 2 show the first embodiment of 
an irradiation angle-variable strobe unit of the present 
invention, wherein Fig. lA is a side view showing the main part 
in a wide irradiating condition. Fig. IB is a side view showing 
the main part in a tele irradiating condition, and Fig. 2 is 
a perspective view showing the main part in a disassembled 
manners- 
Fig. 3A, Fig. 3B, and Fig. 4 show the second embodiment of 
an irradiation angle-variable strobe unit of the present 
invention, wherein Fig. 3A is a side view showing the main part 
in a wide irradiating condition. Fig. SB is a side view showing 
the main part in a tele irradiating condition, and Fig. 4 is 
a perspective view showing the main part in a disassembled 
manner; 

Fig. 5 is a view for explaining an optimal length and shape 
of the reflector. 

11 ... light-emitting tube, 13 ... upper reflector, 15 ... lower 
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reflector, 17 ... base body, 22 ... arm portion^ 23 ... base portion, 
24, 25 ... axis, 27 ... cam follower pin, 29 ... upper reflector 
support, 31 ... lower reflector support, 33 ... main body portion, 
35 ... leg portion, 36 ... slidably contact surface, 37 ... axis hole, 
38 ... hook portion, 41 .;. main body portion, 43 ... leg portion, 
45 ... axis hole, 46 ... hook portion, 47 ... interlocking pin, 50 
... cam follower protrusion, 71 ... light-emitting tube retaining 
member, 73 ... side portion, 74 ... groove portion, 75 ... connecting 
portion, 91 ... auxiliary reflector, 92 ... Fresnel lens, 93 ... drive 
lever, 94 ... cam surface, 97 ... cam cylinder, 101, 102 ... 
interlocking gear, 104 ... cam plate. 
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